The mass-balance equation may be applied to tobacco smoke as either an equilibrium model (time-independent) or a dynamic model (time-dependent). Equilibrium models rely on the assumption that many of the input parameters—such as source rates, removal or loss rates, and ventilation rates—are constant, even though these parameters in actuality may vary considerably in time. These models are useful in developing air-contaminant emission factors for ETS in controlled laboratory studies and in assessing long-term average exposures in given indoor microenviron-ments. Dynamic models are usually more flexible than equilibrium models and can provide information on short-term concentrations. They may be used to compare the sensitivity of results to variations of input parameters. Equilibrium models, when applied to field studies of ETS, require average information on the impact variables, while dynamic models require a great amount of detailed information obtained as a function of time. Dynamic and equilibrium models are useful in laboratory studies; equilibrium models are best suited to evaluating and predicting ETS concentrations in field studies, particularly when average concentrations over a period of days or longer are of interest.
Equilibrium Models for RSP
Laboratory and field studies typically utilize some form of a single-compartment equilibrium model to evaluate the input parameters to the mass-balance equation, to evaluate field-study data, and to project RSP concentrations from ETS indoors. These studies have reduced the general single-compartment mass-balance equation to the following simplified form.
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where Ceq is the equilibrium concentration of RSP in a space expressed as micrograms per cubic meter (/zg/m3) due to ETS, G is the RSP generation rate from tobacco combustion into the space in micrograms per hour (jig/hour), nu is the ventilation or filtration rate in air changes per hour (ac/i), nt is the loss rate of RSP due to surface removal in a space in air changes per hour, V is the volume of the space in cubic meters (m3), and m is the mixing rate expressed as a fraction. The above model assumes no air-cleaning devices, either in the space or recirculated air.980; Leaderer et al., 1984).ods that have been employed and are available, it should be clearly noted that the specificity and sensitivity of the measurement method must be evaluated toy if the measurements are limited to locations where the levels of RSP from other sourcesbon Monoxide as an Indicator of Cigarette-Caused Pollution Levels in Intercity Buses. Publ. No. BMCS-IHS-73-1. Washington, B.C.: U.S. Department of Transportation, Bureau of Motor Carrier Safety, 1973. 13 pp.
